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Background:  In vitro studies have demonstrated that cavitation of microbubbles (MB) within a thrombus can be sustained by prolonging the 
ultrasound pulse duration (PD). Since the shear stress induced by this cavitation may be responsible for thrombus dissolution, we prospectively 
tested whether guided high mechanical index (MI) impulses with a longer PD could improve epicardial and microvascular recanalization in acute 
myocardial infarction (AMI).
Methods:  In 36 atherosclerotic pigs, a coronary thrombotic occlusion in the left anterior descending was induced, followed by randomization to 
A) diagnostic ultrasound (DUS) guided high MI impulses with longer 20 usec PD during a lipid MB infusion; B) DUS guided high MI impulses with a 
5 μsec PD during MB infusion; or C) control (no DUS or MB). All pigs received 1/2 dose tissue plasminogen activator (TPA), heparin, and aspirin. The 
guided high MI impulses were applied only when low MI imaging detected MB within the risk area (RA). Angiographic recanalization rates (ARR), ST 
segment resolution, and wall thickening (WT) recovery within the RA were compared.
Results:  ST segment resolution and WT improved with both guided 20 usec and 5 usec impulses (p<0.05 compared to TPA alone). However, ARR at 
30 minutes into treatment improved only in pigs treated with guided 20 usec impulses(10/12 versus 5/12 control; p<0.05; Figure). 
Conclusions:  Microvascular and epicardial recanalization can be achieved rapidly in AMI with a systemic MB infusion and DUS-guided long PD 
impulses.
 
